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In this report, we investigate whether the determination of employ-
ment differs between Europe, Japan and the United States (US) and,
for Europe, whether the determination of employment differs between
the various sectors of industry. For this purpose, an employment equa-
tion is estimated on paneldata of several European countries, Japan
and the US for the years 1970-1994. The conclusions are as follows.
The output elasticities of Europe, Japan and the US are nearly the
same, while for Japan the real wage elasticity at constant output is
smaller than for the US and Europe. For the various sectors in Europe,
it holds that the output elasticity of the sectors manufacturing, con-
struction, wholesale and retail, ﬁnance and business services and com-
munity and personal services is bigger than that of the sectors
electricity and transport. It is also true that the real wage elasticity at
constant output is smaller for the sectors agriculture, construction and
transport than for the sectors manufacturing, electricity, wholesale and
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During the last 25 years, the number of jobs has risen much faster in
Japan and the US than in Europe. Particularly in the US, employment
has risen at a much higher pace than in Europe (see ﬁgure 1). What
are the causes for these differences? One possible cause is that in
Japan, production has risen much faster than in Europe. However, this
cannot be the reason that also the US have created many more jobs
than Europe, since the development of production over time has been
roughly the same for Europe and the US in the last 25 years (see ﬁgure
2). Another possible cause is that in Europe, wages have risen much
faster than in the US. Normally, this has a negative effect on labour
demand. The wage rise in Europe cannot explain the different growth
paces of employment of Japan and Europe, since in Japan the wages
have risen even faster than in Europe (see ﬁgure 3). In the ﬁgures 1, 2
and 3, ‘EUR15’ indicates the countries of the European Union.
 
With the help of a dataset with data on production, wages and employ-
ment of several European countries, Japan and the US for a number of
years, we want to investigate whether we can explain the bigger




 of employment determination between the various countries.
For example, it might be true that a rise in production in the US has a
bigger (positive) effect on employment than a comparable rise in pro-
duction in a European country. One might also think of a possibly big-
ger (negative) effect on employment of a wage rise in Europe, in
comparison with the US or Japan. Besides possible differences between
the European countries and the US and Japan, we are also interested in
differences in employment determination between different sectors of
industry in Europe. We are able to make this analysis because the data
are available on the sectoral level.
In order to investigate the employment determination in different
countries, we make use of a theoretical model. This model will be dis-
cussed in section 2. From this model we derive an employment equa-
tion which will be estimated with the available data. In section 3, the
data will be discussed. The employment equation will be estimated for
various countries and sectors for the different purposes of analysis. In
section 4, the estimation results are reported and interpreted. Section 5,
ﬁnally, contains a summary.
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Figure 1 total employment (1970=100), 1970-1995
Figure 2 gross domestic product at constant prices, national currencies (1970=100),
1970-1995
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Figure 3 real compensation per employee, deﬂator GDP, total economy (1970=100),
1970-1995 
Source: European Commission, Directorate-General for Economic and Financial Affairs.
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In this section, the employment equation which we have estimated
will be derived from a theoretical model.
The model is based on the neoclassical theory of the demand for pro-
duction factors. The derivation of the employment equation starts from
assuming that the individual ﬁrm sets the employment level such that
proﬁts are maximized. Furthermore, we assume that the production
technology can be described by a CES production function with con-
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By solving (2.2) and writing the variables in natural logarithms, we
ﬁnd:




 = 1/(1 – 
 
r). The variables in
logarithms are denoted by lower case letters. Of course, this does not
hold for the variable t (the time index). Furthermore, the expression
ln (1 + b), which we ﬁnd in the original solution of (2.2), is approxi-
mated by b and ln Bi is denoted by bi.
We are not so much interested in the estimated coefﬁcients themselves,
but more in a number of long-run employment elasticities which can
be derived from the estimated parameters. It concerns the following
elasticities:
• the elasticity of factor substitution between capital and labour (sym-
bol s). This is deﬁned as the change in the proportion of the used
amounts of input as a result of a change in the proportion of the
(real) prices of the production factors. 
Formally: 
where K, L, w en r stand for the amounts of capital and labour and
the real prices of labour and capital, respectively. One can prove that
for the CES-technology it holds that: s = 1/(1 – r). We made use of
this expression in (2.3).
• the real wage elasticity at constant output (symbol hLL). This mea-
sures the response of labour demand on an exogenous rise in real
wages while output and the price of capital remain constant. We
can also write this elasticity as  hLL = –(1 – sN)s < 0,  where  sN
denotes the share of labour in value added (see Allen 1938,
pp. 372–73).
• the  output elasticity (symbol hY).  This elasticity says something
about the number of jobs that is created in the long run when a
small change in output takes place. For example, when hY equals
1.1, it means that a 1% change in output results in a 1.1% change
in the number of employees (in the same direction as the output
change).
nit , s bi 1 1
hi
---- – èø
æö ln + b 1 s – () t – s wit , pit , – () yit , + – =
bs³ 0. ,
(2.3)
s dK L ¤ () ln
dw r ¤ () ln
------------------------- =0 , ³
Model
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Besides these elasticities, we are also interested in the rate of labour-
augmenting technical progress. This is the parameter b from the pro-
duction function (2.1).
When estimating (2.3), what we actually estimate is this:
In (2.4) ei,t is an error term. This is assumed to be a white noise pro-
cess. If we compare (2.3) and (2.4), we can ﬁnd the following relations
between the parameters which we actually estimate (g0,i up to g3) and
the theoretical parameters b, s, bi and hi from (2.3):
g0,i = s (bi +ln (1 – 1/hi)), g1 = –b (1 – s),
g2 = –s, g3 = 1.
Now we can derive the long-run employment elasticities from
the  estimated parameters. The elasticity of substitution equals
, the real wage elasticity at constant output equals
 and the output elasticity can be
obtained as hY = g3. The rate of labour augmenting technical progress,
ﬁnally, follows from the estimated parameters as b = –g1/(1 + g2).
Model in ﬁrst differences
In reality employment adjustments do not take place immediately
because of search times for new employees, terms of notice etcetera.
Therefore it is often necessary to include one or more lagged depen-
dent variables in the model (in this case we would thus have a lagged
employment term). In such cases the dependent variable can not be
entirely explained from the explanatory variables (other than the
lagged dependent variable). A model with a lagged dependent variable
as explanatory variable is called a partial adjustment model. In such a
model the endogenous variable is written as a weighted average of the
lagged dependent variables and the ‘real’ explanatory variables. In the
case of one lagged dependent variable, we can write the partial adjust-
ment model as follows:
In (2.5) the parameter l is the adjustment parameter and Xit is the
matrix with explanatory variables (other than the lagged dependent).
Now we can write the partial adjustment model for (2.3) as follows:
nit , g0i , g1t g2 wit , pit , – () g3yit , eit , . ++ ++ = (2.4)
sg 2 – =
hN 1 sN – () – s 1 sN – () g2 ==
yit , lyit 1 – , 1 l – () Xit , + = (2.5)
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The original theoretical model (2.3) is now a special case of (2.6): set l
equal to zero.
Because the estimation of (2.6) with OLS would yield inconsistent
parameter estimates (the transformation which takes place with OLS to
eliminate the sector-speciﬁc constants is not allowed when there is a
lagged dependent variable as a regressor), we write the model in ﬁrst
differences:
The model that is actually estimated (not with OLS, by the way) looks
as follows:
In (2.8) ei,t is the error term of (2.6). By comparing (2.7) and (2.8),
we can ﬁnd the following relations between the parameters which
we actually estimate   and the theoretical parameters l,
b and s from (2.7):
Again, we can derive the long-run employment elasticities from the
estimated parameters. The substitution elasticity equals
, the real wage elasticity at constant output equals
and the output elasticity can
be calculated as  . The parameter b ﬁnally, follows
from the estimated parameters as  .
With the lagged dependent variable in the model, we are able to com-
pute yet another characteristic which may be of interest: this is the
speed of employment adjustment. This measures the speed with which
actual employment can be adjusted to a new desired level of employ-
ment. The speed of employment adjustment can be obtained as
. A high value of the speed of employment adjustment means
that employment is determined for a big part by the ‘real’ explanatory
variables wage and production and for a small part by the lagged
dependent variable. When the speed of employment adjustment is low,
this is the other way around. 
nit , lnit 1 – , 1 l – () s bi 1 1
hi
---- – èø
æö ln +1 l – () b 1 s – () t – + =
1 l – () s wp – () it , 1 l – () yit , + –
(2.6)
Dnit , lDnit 1 – , 1 l – () b 1 s – () 1 l – () sD wp – () it , – – =
+ 1 l – () D yit , .
(2.7)
Dnit , J0 J1Dnit 1 – , J2D wp – () it , J3Dyit , Deit , . ++ ++ = (2.8)
J0 up to J3 ()
J0 1 l – () b 1 s – ()             – = J1 l =
J2 1 l – () s – = J3 1 l – () =
s –J2 1 J1 – () ¤ =
hN 1 sN – () – s 1 sN – () J2 1 J1 – () ¤ ==
hY J3 1 J1 – () ¤ =
bJ 0 –1 J1 J2 + – () ¤ =
1 J1 – ()
Model
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3 Data
In this section the data with which the equations (2.4) and (2.8) are
estimated, are discussed. Also, we name the countries and sectors for
which the equations are estimated.
The data come from the Organisation for Economic Co-operation and
Development (OECD)
1. The data are aggregated on the sectoral level
and are available for several countries and for several years. 
The dataset contains the following variables which are used to esti-
mate the equations (2.4) and (2.8):
C.GDP: this is gross domestic product at current prices (measured in
market prices). 
K.GDP: this is gross domestic product at constant prices.
COM: this is compensation of employees (labour costs for the
employer).
TE: this is total employment (employees as well as self-employed).
EE: this is employment of employees.
MHE: this is total manhours worked by employees.
Now we will describe how the variables from the equations (2.4) and
(2.8) are measured in terms of the above mentioned variables from the
dataset. Also, we describe how the share of labour in value added sN,
which we need to calculate the output elasticity hY, is constructed out
of the available data.
The variable ni from the model is measured as the variable ln (TE)
from the dataset.
The variable (wi – pi) (the real wage) from the model is measured as
((ln (COM) – ln (EE)) – (ln (C.GDP) – ln (K.GDP))). The ﬁrst part of
the theoretical variable (wi – pi), wi, or ln (Wi), is thus measured as
(ln (COM) – ln (EE)). This part represents the nominal wage rate and
is computed as the compensation of employees divided by the number
of employees (apart from the log-transformation). Because the theoret-
ical variable represents the wage rate of all workers (including the self-
employed), and since self-employed persons do not get wages, we can
not measure this part of the variable entirely accurate. However, by
using (ln (COM) – ln (EE)) for the nominal wage rate, we assume that
the (imputed) wage rate of self-employed persons is equal to the aver-
age wage rate of employees. This is standard statistical practice. The
1 OECD, National accounts (1970-1994).
The determinants  Page 15  Friday, February 26, 1999  7:46 AM16
second part of the theoretical variable (wi – pi), pi, or ln (Pi), is mea-
sured as (ln (C.GDP) - ln (K.GDP)).
For the variable yi we use ln (K.GDP).
Finally, the time index t is constructed as a variable which runs from
zero until the number of available years minus one (for example,
when we have data for some country or sector for the years 1977 until
1993, then t runs from 0 until 16).
The share of labour in value added is deﬁned as sN = WL/PY, that is,
the compensation of all workers divided by total yields of a ﬁrm. The
symbol L stands for ‘labour services’. In our model we have measured
this as the number of workers, denoted by the symbol N. Because we
estimate the equations on the level of countries or sectors, we also use
the total compensation and the total yields of an entire country or
sector. The denominator of the above stated expression (PY) is easily
measured as C.GDP, the gross domestic product at current prices. The
nominator WL, however, must be approximated, because we have data
only on the compensation of employees (variable COM), whereas
WL  represents the compensation of all workers. Now, the compen-
sation of all workers is approximated by multiplying the variable COM
by TE/EE. Again, we implicitly assume that the 'wage rate' of an aver-
age self-employed person is equal to the wage rate of an average
employee. The approximation becomes less reliable according as there
are relatively more self-employed persons in a country or sector.
Between countries, there are no big differences in the relative number
of self-employed. For the different sectors of industry, however, it holds
that in the sector agriculture there are much more self-employed per-
sons than in the other sectors. The approximation of the share of
labour in value added is therefore less reliable for agriculture than for
the other sectors.
Countries and sectors in the analysis
The data on the variables are available for twelve European countries:
Belgium, Denmark, Finland, France, Iceland, Italy, Luxembourg,
Netherlands, Norway, Spain, Sweden and West-Germany. Also, there
are data for the non-European countries Australia, Japan and the US
(we look at Australia out of general interest, this country does not
relate to the situation that was described in the introduction of this
report). For all these countries, the data on the various variables are
Data
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available at the sectoral level. The following sectors are distinguished
1:
agriculture, manufacturing, electricity, construction, wholesale and
retail, transport, ﬁnance and business services and community and
personal services. For Italy, the data of the last two mentioned sectors
were combined into one sector. This sector is therefore not comparable
with the sectors of other countries. We have not used this sector. This
implies that for Italy, we have data of only six sectors in stead of eight.
The data are available for several years. The number of available years
however, differs per country and sometimes also per sector. The maxi-
mum period of time for which data can be available for a country is
1970–1994.
Both the equation in levels (2.4) and the equation in ﬁrst differences
(2.8) are estimated for the 15 countries and the 8 sectors from the
dataset. The estimations for the sectors concern only the European
countries. For the estimations on country-level, we made use of all the
available data for the countries concerned, that is, all sectors in all
years available for the country are included in the sample. For the esti-
mations on sector-level, we combined the available data for the con-
cerning sectors of the European countries in the dataset.
Calculation of share of labour in value added
The elasticities which are described in section 2 are calculated on the
basis of the regression results. For the output elasticity, however, we
also need the share of labour in value added. For the different types of
estimation, this is calculated in the following ways (with the help of
the variables COM, C.GDP, TE and EE, which were described earlier).
For the estimations on country-level, we start by computing the share
of labour per country per year as follows:
The symbols i, j and k denote sectors, years and countries, respectively
and the symbols ak and bk denote the ﬁrst and the last year for which
data are available for country k. When for a certain year the data were
not available for all sectors, we made use of another ‘sector’ in the
dataset, namely 'Total Industries'. This item gives the data for a certain
country for all industries taken together (excluding the government)
and approximately equals the sum of the eight sectors used. Now, the
share of labour in value added for country k becomes:
1 The sectoral classiﬁcation is according to OECD, National accounts (1970-1994). The sector










----------------------------------- = k 1 ¼ 15, ,, = ja k ¼ bk. ,, =
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As can be seen, the share of labour in value added is weighted over the
sectors but not over the years. We weighted over the sectors because a
bigger sector is more important for a country than a smaller one. We
did not weigh over the years because we use a long-term model and
we do not know whether possibly different values of the labour share
in recent years are of a structural nature. It would then be premature to
use only the recent years (or to give them a higher weighting factor).
For the estimations on sector-level, we start by computing the share of
labour per sector per country:
As before, the symbol k runs only over the European countries. The
symbols ak,i and bk,i now stand for the ﬁrst and the last year per
country per sector for which data are available, whereas si,j,k stands for
the share of labour in value added of sector i in year j in country k:
si,j,k = (Wi,j,k Ni,j,k)/(Pi,j,k Yi,j,k). The share of labour per sector is now
calculated by averaging over the European countries:
Thus, we do not correct for the size of countries. We do not do this
because the differences in shares of labour between the different coun-
tries are not very big (see table 1a in section 4.1). Therefore, we don’t
think it is worthwhile to make a complex calculation in order to con-






bk ak 1 + –
------------------------- =, k 1 ¼ 15. ,, =
sik ,
sijk ,,
ja ki , =
bki ,
å
bki , aki , 1 + –
------------------------------- =, i 1 ¼ 8, ,, =j aki , ¼ bki , . ,, =
sNi , sik , å 12, ¤ =i 1 ¼ 8. ,, =
Data
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4 Results
We have estimated the equations (2.4) and (2.8) for 15 countries and 8
sectors. The equation in levels (2.4) is estimated by instrumental vari-
able estimation (IV). Because we specify the country-speciﬁc or sector-
speciﬁc effects as a ﬁxed effect (as opposed to a random effect), we will
indicate the estimations of (2.4) as ﬁxed-effects estimations. The equa-
tion in ﬁrst differences (2.8) is estimated by the generalized method of
moments (GMM), see Arellano and Bond (1991) and Wansbeek
(1997). For both estimation techniques we have used as instruments
for the variables real wage and real production a number of lags of
these variables. The restriction of constant returns to scale is not
imposed during estimation, that is, the restrictions g3 = 1 (model in
levels) and   (model in ﬁrst differences) which were
derived in section 2, are not imposed during estimation. In this way we
reduce the chance on misspeciﬁcation of the model.
4.1 Country-estimations
In this section we present the results of the estimations for the different
countries. We will do this by showing the elasticities which can be
derived from the parameter estimates and which were described in sec-
tion 2. In the tables 1a and 1b, we state the results of the substitution
elasticity s, the real wage elasticity at constant output hN, the output
elasticity hY and the rate of labour-augmenting technical progress b.
Also, we state the share of labour in value added sN, the estimation
period (ﬁrst column) and the number of observations. Table 1a pro-
vides the results of the equation in levels (2.4), or the results of the
ﬁxed-effects-estimator, while table 1b provides the results of the equa-
tion in ﬁrst differences (2.8), or the results of the GMM-estimator.
Besides the above mentioned elasticities, table 1b also provides the
speed of employment adjustment.
J3 1 J1 – () =
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* Standard errors are given in parentheses.
** Not signiﬁcant at 5% level.
X Estimation not included because of rejection of instruments.
Table 1a Results country-estimations ﬁxed-effects estimator (model in levels)*
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* Standard errors are given in parentheses.
**Not signiﬁcant at 5% level.
Table 1b Results country-estimations GMM-estimator (model in ﬁrst differences)*
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In the tables 1a and 1b the second column reports the number of
observations that is actually used for the respective estimations. This
number is reported because not all the data for the reported estimation
period are available. By reporting only the estimation period we would
give a false impression of the amount of observations that is actually
used in the estimations. The reported estimation period is a maximum
period. By this we mean the period of the sector for which data for the
largest number of years are available (for the country concerned). By
looking at the reported estimation period and the number of observa-
tions, one can get an impression of the relative amount of data with
respect to the reported period. For example, the reported period for the
ﬁxed-effects estimation of Belgium is 1977-1992 and the number of
observations is 124. If the data for all these years would be available for
all eight sectors, we would have 8 ´ 16 = 128 observations. Since the
actual number of observations is 124, we conclude that for this estima-
tion, almost all the data for the reported period are indeed available. In
this way we can get a picture of the relative amount of data actually
used with respect to the reported estimation period for every country.
Differences between ﬁxed-effects and GMM
When we look at the results of the ﬁxed-effects estimations and the
GMM-estimations for the various countries, it attracts attention that in
a number of cases, the results found differ rather a lot between the two
techniques. This means that we have to be very careful when interpret-
ing the results. We have a number of suppositions about the causes of
these differences. One possible cause is that the correlation between
the instruments used and the disturbances is ‘too strong’, through
which the estimations become inconsistent. We test for this correlation
by means of the so-called Sargan-test (see Stewart 1991, pp. 145-46).
By ‘too strong’, one must not think of a large rejection of the null
hypothesis of the Sargan-test (‘proper instruments’) but of a value of
the test statistic that is such that the null hypothesis is not rejected at a
signiﬁcance level of 5%, but ìs rejected at a signiﬁcance level of 10%.
Only for the FE-estimation of the Netherlands, the null hypothesis was
heavily rejected, indicating a real strong correlation between instru-
ments and disturbances. For this reason, the estimation results for the
Netherlands are not reported in table 1a.
Another possible cause for the differences between FE and GMM is
that there are too few GMM-restrictions per observation (see Arellano
and Bond, 1991) through which we make use of too little information
during estimation. When we have only a few GMM-restrictions, this is
because in such cases more restrictions turn out to lead to a rejection of
the Sargan-test. Still other possible causes are a too low speed of
Results
The determinants  Page 22  Friday, February 26, 1999  7:46 AMThe determinants of employment in Europe, the USA and Japan
23
employment adjustment which makes it not sensible to estimate the
equation without a lagged employment term and a weak correlation
between the instruments used and the explanatory variables for which
the instruments are used. An indication that this last reason may be in
force is when we must make use of long lags of the variables real wage
and real production as instruments (because shorter lags lead to
rejection of the Sargan-test).
When one of the above mentioned phenomena coincides with an
estimation with high standard errors or inplausible results (like very
low output elasticities, for example), then it is likely that the estimation
result is due to one (or more) of the above mentioned phenomena.
Based on these considerations we ‘reject’ the GMM-results of Belgium,
Denmark, Luxembourg, Australia and the US and the FE-results of Fin-
land, Iceland, Italy and Luxembourg. Note that the arising of these
underlying phenomena is not reported here. It can be found in Van Stel
(1997).
Technological development
Another thing about the estimation results that attracts attention is
this: when we ﬁnd a very low output elasticity hy (signiﬁcantly smaller
than one), then it is often the case that we also ﬁnd an insigniﬁcant
value of b, the rate of labour-augmenting technical progress. In some
cases the estimated value of b is even negative. It seems that in such
cases the model does not succeed in assigning the labour-augmenting
technical progress to the parameter b, but that this technical progress
ﬁnds expression by means of increasing returns to scale (an output
elasticity smaller than one). The unrealistic low value of b may have to
do with a misspeciﬁcation of the model. The labour-augmenting tech-
nical progress is modelled by a trendterm, thus it is assumed that tech-
nical progress is the same every year. This does not necessarily have to
be true: technical progress might be larger in certain years, for example
by new inventions. Also the value of b might differ between different
sectors, for instance because in certain sectors there will be worked
more with machines that are subject to technological changes than in
other sectors. It may then be the case that it is not possible to estimate
the value of b well for a country as a whole, because of the different
technological developments which the different sectors are facing.
However, it is not always true that a (very) low value of b is attended
with a (very) low output elasticity hy. Thus, for some countries it may
indeed be true that there are increasing returns to scale. However,
when we ﬁnd increasing returns to scale, we must be very cautious to
accept this result; as said before, it may well have to do with a bad esti-
mate of the parameter b. Unfortunately, in these cases (a low b in com-
bination with a low hy) we can not be sure about the correctness of the
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estimation results found. The phenomenon of a low output elasticity in
combination with an insigniﬁcant or even negative value of b arises
with Denmark (both GMM- and FE-estimation), Italy (GMM + FE),
Netherlands (GMM), Sweden (FE), West-Germany (GMM  +  FE),
Australia (FE) and the US (GMM). 
Robustness of results
Before we draw some conclusions about the results found for the
country-estimations, we want to check whether our results are robust
against a different speciﬁcation of the model. Particularly, we look at
the inclusion of the variable ‘hours worked per worker’ in the regres-
sion equation. This variable may inﬂuence employment: when people
are working fewer hours per day, it seems logical that a ﬁrm engages
more people in order to make the same production level. The expected
sign of the variable is thus negative. 
Now, we want to look whether the inclusion of the variable ‘hours
worked per worker’ inﬂuences the values of the elasticities that we
found in the tables 1a and 1b. If this turns out to be the case, we will
not be able to interpret the results found from the tables 1a and 1b,
since the estimation results would then be the consequence of mis-
speciﬁcation.
The inclusion of the variable ‘hours worked per worker’ can be
modelled in the following way. Instead of the variable Ni from the pro-
duction function (2.1), which represented the number of workers in
ﬁrm i, we will now use the variable ‘labour services’ Li. This is deﬁned
as Li = Ni  . The variable Hi stands for the number of hours worked
per worker per year. The variable Li thus represents the total number of
hours worked by all workers per year (that is, if g = 1). The parameter
g represents the elasticity of labour services with respect to working
hours. If g < 1, it means that an extra hour worked leads to a rise of
labour services that is less than proportional: people become tired at
the end of the day through which every extra working hour becomes
less effective. When we ﬁt in the variable Li,t in the production func-
tion, we ﬁnd:
By solving the maximization problem (2.2) for the new production
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The equation that is actually estimated looks like:
When we compare (4.2) and (4.3) and express the substitution elastic-
ity s, the real wage elasticity at constant output hN, the output elastic-
ity hy and the rate of labour-augmenting technical progress b again as
functions of the estimated parameters g0,i up to g4, we ﬁnd the same
relations as we found in section 2 with the original model. This is also
true for the model in ﬁrst differences that we use for the GMM-estima-
tions. For completeness, we also write down the estimated equation for
the model in ﬁrst differences:
The theoretical variable hi,t is measured as (ln (MHE) – ln (EE)) (see
section 3.1). This represents the average number of manhours worked
per year per employee. Note that by measuring hi,t in this way we
implicitly assume that the average self-employed person works as
much as an average employee in a year. Because the number of self-
employed persons is relatively small, we do not consider this a big
problem. Since the data on the variable MHE (total manhours worked
by employees) are only available for the countries Finland, Norway,
Sweden and the US, we can only estimate the equations (4.3) and
(4.4) for these four countries. The results are reported in the tables 1c
and 1d. In these tables, g4 en   represent the estimated coefﬁcients of
the variable hi from the equations (4.3) and (4.4), respectively.
nit , s bi 1 1
hi
---- – èø
æö ln + b 1 s – () t – s wit , pit , – () yit , + – =
g 1 s – () hit , –
bs 0, ³ , 0 g 1. ££
(4.2)
nit , g0i , g1t g2 wit , pit , – () g3yit , g4hit , eit , . + ++ ++ = (4.3)
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J4
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* Standard errors are given in parentheses.
** Not signiﬁcant at 5% level.
* Standard errors are given in parentheses.
** Not signiﬁcant at 5% level.
When comparing the results from the tables 1c and 1d with the results
of the equations without the variable ‘hours worked’ as a regressor
from the tables 1a and 1b, it attracts attention that the GMM-estima-
tions hardly differ between the two speciﬁcations. This probably has to
do with the fact that the parameter   is not signiﬁcant (for all four
estimations). When we look at the FE-estimations, we see that there
are some differences between the results of both speciﬁcations, particu-
larly in the output elasticity hy. The estimations with a signiﬁcant value
of g4 (Sweden and the US) have output elasticities which are a little
smaller in comparison with the original model. This seems plausible: a
rise in employment is now for a smaller part explained from the output
elasticity, because it is partly explained from a fall in the number of
Table 1c Results with 'hours worked' in regression, FE-estimator*

















































Table 1d Results with 'hours worked' in regression, GMM-estimator*
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working hours worked by an average worker. However, the differences
between both speciﬁcations of the model are small, so that we can con-
clude that the estimations of the original model (2.4) and (2.8) for
which the data on the variable MHE are not available, have not been
inﬂuenced much by the absence of the variable ‘hours worked’, that is,
there is no misspeciﬁcation of the model. Now, we can indeed draw
conclusions from our estimation results.
When we compare the results of Europe with those of the US and
Japan, we will form a (rough) picture of the values of the various
elasticities for Europe by looking at the estimation results of the regres-
sions of the separate European countries.
Conclusions
With some caution, we can now draw some conclusions about the
results of the country estimations. When doing this, we keep in mind
the developments of employment, production and wages in Europe,
Japan and the US from the ﬁgures 1, 2 and 3 of the introduction. Also,
we will leave out of consideration the rejected estimation results which
were mentioned earlier.
When we look at the estimation results from the tables 1a and 1b, we
see that the output elasticity hy of many European countries approxi-
mately lies between 0.7 and 0.9, while the output elasticity of the US
equals 1.13 and the output elasticity of Japan equals 1.03 (GMM-esti-
mation). After including the variable ‘hours worked’ in the regression,
hy equals 0.96 for the US. The real wage elasticity at constant output hN
of Europe approximately lies between –0.2 and –0.4, while for the US,
hN equals –0.37 and for Japan, hN equals -0.16.
It seems to be the case that the US and Japan beneﬁt somewhat more
under a certain level of economic growth (in terms of creating jobs)
than Europe: the output elasticity is bigger. The differences are not
large, though. The smaller employment growth in Europe in compari-
son with the US must mainly be imputed to the wage rise in Europe:
every percentpoint wage rise causes a loss in employment of between
0.2 and 0.4 percentpoint (this is at a constant output, in reality there
will also be a scale effect, through which employment falls down even
harder).
The big wage rise in Japan did not have such a large negative effect on
employment: hN equals -0.16 for Japan, this value is smaller than that
of Europe (and also than that of the US). Because of the larger produc-
tion growth and, in a smaller extent, because of the larger value of hy,
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Japan too has created more jobs than Europe, in spite of the larger
wage rise in Japan.
When we ﬁnally take a quick look at Australia, we see that the estima-
tion results of Australia are more or less comparable to those of the
European countries: hN lies between -0.2 and -0.4 and hy is smaller
than one.
4.2 Sector-estimations
In this section the results of the sector estimations are presented. These
results will again be stated in terms of the long-run employment elas-
ticities. Table 2a gives the results of the equation in levels (2.4), that is,
the results of the ﬁxed-effects-estimator, while table 2b gives the results
of the equation in ﬁrst differences (2.8), that is, the results of the GMM-
estimator.
The maximum estimation period is put in the heading of the table.
This is now the period of the country for which the most years are
available. This period is (almost) the same for all sectors because the
sector estimations combine the data of the European countries for the
sectors concerned. Because there are countries for which all data are
available (thus for the years 1970-1994, as mentioned in section 3.1),
the maximum estimation period for every sector is 1972-1994 (because
of the use of lagged variables as instruments we lose a couple of years).
For the GMM-estimations the maximum estimation period is 1974-
1994. Now we can look at the relative amount of data used per estima-
tion in the same way as with the country-estimations. For instance, for
the GMM-estimation of the sector agriculture, the estimation period is
1974-1994 and the number of observations is 183. If we would indeed
have the data on the various variables for all the years 1974-1994 for
all twelve European countries that are used for the sector estimations,
we would have 12 ´ 21 = 252 observations. However, we have only
183 observations, that is 73% of the data for the estimation period
mentioned. In this way, we can calculate for every sector how many
percent of the data of the estimation period mentioned is actually used
for estimating.
Results
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* Standard errors are given in parentheses.
** Not signiﬁcant at 5% level.
X Estimation not included because of rejection of instruments.
Table 2a Results sector-estimations ﬁxed-effects estimator (max. estimation period
1972-1994)*
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* Standard errors are given in parentheses.
** Not signiﬁcant at 5% level.
Differences between ﬁxed-effects and GMM
As was the case with the country-estimations, we also ﬁnd some (big)
differences between the ﬁxed-effects estimations (FE) and the GMM-
estimations for the various sectors in the European countries. Again we
argue that certain ‘bad’ estimates (big standard errors or implausible
results) are due to the problems mentioned in the previous section 4.1.
When we look at the values of the Sargan-test statistics and the instru-
ments used for the various estimations (which are not reported in this
report, as said before), we reject the GMM-results of the sectors manu-
facturing, electricity and community and personal services, and the
FE-results of the sector ﬁnance and business services. Furthermore, it
attracts attention that the output elasticity hy of the sector agriculture is
very different for both estimation methods: 0.19 with GMM versus
0.85 with FE. Based on the possible causes of the difference that we
have used so far to choose between both methods, we are not able to
reject one of the methods for this sector. This means that we are, unfor-
tunately, not able to draw an unambiguous conclusion about the value
of the output elasticity of the sector agriculture. We could only say that
the value of 0.85 seems more plausible than the extreme low value of
0.19. 
Table 2b Results sector estimations GMM-estimator (max. estimation period 1974-
1994)*
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Conclusions
When we look at the various estimation results in the tables 2a and 2b
(again not considering the rejected estimation results), we ﬁnd the
following. The output elasticity hy of the sectors manufacturing,
construction, wholesale and retail, ﬁnance and business services and
community and personal services approximately lies between 0.9 and
1.0, while for the sectors electricity and transport, hy lies between 0.4
and 0.5. As observed before, we cannot draw an unambiguous conclu-
sion about the output elasticity of the sector agriculture. Thus, in the
ﬁve sectors ﬁrst mentioned employment beneﬁts more under a certain
level of economic growth than in the sectors electricity and transport.
An explanation for the low output elasticity of the sector electricity
may be that the production process in this sector is very capital inten-
sive. A rise in production is then, for example, a consequence of a rise
in the number of capital goods or of a bigger capital productivity of the
present capital goods. The rise in production is then not necessarily
attended with a rise in employment, which could explain the low
value of hy. Another explanation may be the fact that in many coun-
tries the sector electricity forms part of the public sector. Because of
this, there is a smaller incentive to maximize proﬁts, as is assumed in
the derivation of our model (see the beginning of section 2). Now, it
could be the case that the electricity companies actually employ more
people than necessary to work in an efﬁcient way. A rise in production
may then be explained by a temporary bigger effort of the employees
(because there is a busier period of the year, for example). The rise in
production is then not attended with a rise in employment, which
leads to a low output elasticity.
The real wage elasticity at constant output hN of the sectors manufac-
turing, electricity, wholesale and retail, ﬁnance and business services
and community and personal services lies between –0.15 and –0.25,
while for the sectors agriculture, construction and transport hN approx-
imately equals –0.06. Employment in these last sectors is thus less sen-
sitive to possible wage rises.
Another striking feature of the estimation results is the very high speed
of employment adjustment in the sector construction. This is probably
because of the fact that in this sector, many contracts are concluded on
a temporary basis, for example contracts for the duration of one
project. These contracts can be concluded in a short period of time,
such that the desired level of employment can be achieved relatively
fast.
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5 Summary
In this report we investigated whether the determination of employ-
ment differs between Europe on the one hand, and Japan and the
United States on the other hand. For Europe, we also investigated
whether the determination of employment differs between the various
sectors of industry. For this purpose, an employment equation was esti-
mated on paneldata of several European countries, Japan and the US
for the years 1970-1994. The conclusions are as follows. The output
elasticities of Europe, Japan and the US are nearly the same, while for
Japan the real wage elasticity at constant output is smaller than for the
US and Europe. That is, given a certain level of economic growth,
approximately the same number of jobs is created in Europe, Japan
and the US (ceteris paribus) and employment in Japan is less sensitive
to possible wage rises than employment in Europe and the US. For the
various sectors of Europe, it holds that the output elasticity of the sec-
tors manufacturing, construction, wholesale and retail, ﬁnance and
business services and community and personal services is bigger than
that of the sectors electricity and transport. It is also true that the real
wage elasticity at constant output is smaller for the sectors agriculture,
construction and transport than for the sectors manufacturing, electric-
ity, wholesale and retail, ﬁnance and business services and community
and personal services.
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